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Difficult Intubation Provokes Bacteremia
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Abstract
Purpose: To evaluate the prevalence of bacteremia after mask ventilation, laryngoscopy, and endotracheal in-
tubation before induction of general anesthesia and to discover any correlation between traumatic manipula-
tions and bacteremia. The specific bacteria responsible, knowledge of which may guide the prophylactic use of
antibiotics, also were investigated.
Methods: Fifty patients were enrolled. Three 10-mL blood samples were collected from a peripheral vein 10
min before induction of anesthesia, 10 min after mask ventilation, and 10 min after intubation. All samples
were placed in aerobic and anaerobic bottles for culture and bacterial identification.
Results: Cultures received 10 min after intubation were positive in 12% of patients. The following strains were
isolated: Escherichia coli in two cases, Staphylococcus aureus in three cases, and Peptostreptococcus anaerobius in
one case. A strong positive correlation was found between difficult intubation and bacteremia. No correlation
between bacteremia and easy intubation or between bacteremia and face mask ventilation was identified.
Conclusion: Traumatic manipulations during difficult laryngoscopy and endotracheal intubation could cause
bacteremia. This finding may justify and guide prophylactic use of antibiotics.
521
Introduction
COLONIZATION OF THE TRACHEOBRONCHIAL TREE happens of-ten during or after orotracheal or nasotracheal intuba-
tion, tracheostomy, or long-term ventilatory care. Disruption
of the natural bacterial barrier of the oropharynx or trachea
is a risk factor for bacteremia [1]. Orotracheal intubation was
implicated as a cause of bacteremia in 0–5.3% of adult pa-
tients in an earlier study [2]. In the pediatric population, ma-
jor procedures such as rigid tracheobronchoscopy appear to
be low risk [3]. In recent studies involving other interven-
tions through the oral cavity such as transesophageal
echocardiography, the incidence of bacteremia was signifi-
cant [4]. Although routine antibiotic prophylaxis is not ad-
vocated prior to or during these procedures, it should be
used in high-risk patients such as those with prosthetic
valves, multivalvular disease involvement, or a history of in-
fective endocarditis [3,5].
In previous studies, the use of aseptic techniques and
equipment during induction of anesthesia and intubation
was not described clearly. We studied the possible occur-
rence and incidence of bacteremia after orotracheal intuba-
tion using single-use and sterilized equipment for ventilatory
support. We also investigated the relation between difficult
or traumatic manipulations of the tracheobronchial tree and
bacteremia.
Patients and Methods
The study was conducted in the operating room of the
Evgenidion General Hospital, National and Kapodistrian
University of Athens, between October 1 and December 1,
2006. The protocol was approved by the hospital’s Ethics
Committee. Fifty patients aged 20–80 years, American Soci-
ety of Anesthesiologists class I or II, who underwent elective
surgery were enrolled. Patients with a history of diabetes,
coronary artery or valvular heart disease, cerebrovascular
disease, respiratory autoimmune disease, renal failure, or he-
mophilia were excluded. We also excluded immunocom-
promised patients, patients with myasthenia gravis, those
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addicted to opioids or alcohol, and those receiving antibiot-
ics for any reason prior to surgery. The procedures were lap-
aroscopic cholecystectomy (N  17), open cholecystectomy
(N  5), abdominal hernia repair (N  8), mastectomy (N 
15), and fascial reconstruction (N  5). During the preoper-
ative evaluation, an informed consent document was signed,
and the airway was classified according to the Mallampati
criteria [6]. The patients fasted for 8 h before surgery but
were allowed to drink clear liquids up to 4 h before the time
scheduled for surgery.
A eutectic mixture of lidocaine and prilocaine in the ratio
1:1 (EMLA® 5%; AstraZeneca PLC, London, United King-
dom), was placed on two peripheral veins 40 min before 
the patient’s admission in the operating room. Single-use
anesthesia breathing circuits (Inspired Medical Technology,
Istanbul, Turkey), a sterile absorbent CO2 canister, a single-
use humidifying filter (Gibeck Humid–Vent 2S Flex DC; 
Hudson RCI, Durham, NC), sterilized or single-use face
masks (Venticare; Flexicare Medical Ltd., Mountain Ash,
U.K.), endotracheal tubes of internal diameter 7.5F or 8.5F
(Mallinckrodt, St. Louis, MO), and laryngoscope blades au-
toclaved at 136oC were used in order to prevent superinfec-
tions. Patients were ventilated by a Fabius GS anesthesia de-
livery system (Dräger Medical AG & Co. KG, Lübeck,
Germany) and monitored by electrocardiography, pulse
oximetry, capnography, and non-invasive blood pressure
measurements (Nihon Kohden, Tokyo, Japan).
Under sterile conditions, an intravenous catheter was placed
in the left antecubital vein. The catheter was secured with a
Tegaderm® (3M, St. Paul, MN) film, and 10 mL of blood was
aspirated before any other intervention using sterile gloves and
proper precautions (sample 1). The sample was inoculated into
5 mL of aerobic and 5 mL of anaerobic BacT/Alert culture
medium (bioMérieux, Durham, NC). At the same time, the
catheter was connected to a Ringer’s lactate drip by an assis-
tant using sterile gloves and proper precautions.
Anesthesia was then induced by a 1–2 mg bolus of mida-
zolam, lidocaine 1 mg/kg, propofol 2–2.5 mg/kg, fentanyl
3–5 mcg/kg, and vecuronium bromide 0.2 mg/kg. All drugs
were prepared in the operating theater by an assistant wear-
ing sterile gloves. The patients were mask ventilated for 10
min while end-tidal CO2, blood pressure, and oxygen satu-
ration were recorded constantly. A second peripheral cath-
eter was then inserted into the chosen vein of the right arm,
again under aseptic conditions. This catheter was used to col-
lect samples just before intubation and after the completion
of mask ventilation.
The grade of difficulty in intubation according to the Cor-
mac and Lehane classification [7] (Grade I–IV), as well as the
number of attempts required for intubation, were recorded. A
first-year resident who had completed at least 50 intubations
was allowed two attempts. A third attempt, if needed, was
performed by the attending anesthesiologist. The last blood
sample (sample 3) was collected from the right peripheral 
cannula 10 min after intubation and before any surgical inter-
vention using sterile gloves and same precautions as previ-
ously. A flow chart of the interventions is shown in Figure 1.
The blood samples were incubated for 120 h in the Bactec
culture system. Positive samples were recultured on blood,
McConkey, and Sabouraud agar and incubated for 48 h at
37°C under aerobic conditions on chocolate agar. The sam-
ples also were incubated in 5% CO2 for 48 h. The samples
from positive anaerobic vials were recultured on Scheedler 
5% sheep blood agar and incubated for seven days under
anaerobic conditions. Bacterial identification was performed
by standard methods with a mini Api system (bioMérieux).
Peptostreptococcus was identified by gram stain and a sus-
ceptibility test using SPS disks.
Data were analyzed using SPSS 13.0 for Windows (SPSS,
Inc., Chicago, IL). Descriptive statistics, including the mean,
median, ranges, and standard deviations, were calculated for
all the continuous baseline demographic and laboratory
characteristics. Correlation of post-intubation bacteremia
with the type of tracheal intubation, age, type of ventilation,
and pre-intubation cultures was evaluated with the 2 test.
Differences were considered significant at p  0.05.
Results
Fifty patients were enrolled. Their mean age was 57.6 
15.1 years (median 57.5 years; range 20–80 years). Only five
of the 50 intubations (10%) were considered difficult (Cor-
mack and Lehane classification score  2).
A total of 150 blood cultures were obtained. All cultures
received before and 10 min after the induction of anesthesia
were negative (100%). In six patients (12%), the cultures re-
KONSTANTINOU ET AL.522
FIG. 1. Flow chart of total intervention.
TABLE 1. TYPE OF INTUBATION AND BLOOD CULTURE FINDINGS
Positive blood culture Negative blood
Type of intubation (%) culture (%) Total
Easy 1 00(2.2) 44 (97.8) 45
Difficult 5 (100) 0 5
Total 6 0(12.0) 44 (88.0) 50
ceived 10 min after intubation were positive. Among the 45
patients with easy intubation, in only one case (2.2%) was
the post-intubation blood culture positive (Staphylococcus au-
reus) (Table 1). From patients with difficult intubations, three
different organisms were isolated (Table 2). A statistically
significant correlation was demonstrated between bac-
teremia and difficult or traumatic intubation (p  0.000;
Fisher exact test). No relation was found between post-intu-
bation bacteremia and patient age, difficulty of intubation,
or type of ventilation.
The post-intubation culture results in correlation with the
type of intubation were plotted (Fig. 2). Those plots demon-
strate that the majority of patients who had a positive cul-
ture after intubation had a difficult, in most cases traumatic,
intubation. 
Discussion
In this study, the incidence of difficult intubation, defined
by the need for more than one attempt by the resident and
the attending anesthesiologist, was 10%, in accordance with
the incidence in previous studies [1]. In prior studies, the
preoperative Mallampati classification did not correlate to-
tally with the Cormac and Lehane [7] classification because
of the low sensitivity (60%) and specificity (72%) of the for-
mer classification. The Mallampati score, based on subjective
criteria, does not predict difficult intubation accurately [8,9].
In our study, three of five patients with difficult intubation
(Cormac and Lehane score  2) were not identified by the
Mallampati score. For the residents [10], 27 cases or a work-
load of a mean of 57 intubations is recommended to achieve
a success rare of 90% [11].
A difficult intubation may produce pressure on the
oropharyngeal mucosa resulting in laceration and bleeding.
In our series, blood was observed on the laryngoscopy blade
in all but one case of difficult intubation, suggesting mucosal
trauma. In cases where a positive blood culture was ob-
tained, the intubation was traumatic, indicating that trauma
to the mucosa might have initiated bacteremia. On the other
hand, all cultures received before intubation were negative,
and only one positive culture was received from a patient
having a non-traumatic intubation. The issue of postopera-
tive infections resulting from post-intubation bacteremia was
not addressed in our protocol. Such investigation would
have been interesting but possibly inconclusive, because an-
tibiotics were given postoperatively at the surgeon’s request.
The postoperative course of the patients was followed, and
we collected the following results. A patient undergoing
mastectomy, in whom S. aureus had been detected after in-
tubation, presented with fever three days later, and a surgi-
cal infection was diagnosed. Unfortunately, no culture was
received. Two of the patients with an easy intubation, in
whom no bacteremia had been detected, likewise presented
a few days later with fever. One fever was attributed to lap-
aroscopic cholecystectomy and the other to a small area of
atelectasis after abdominal hernia repair.
The problem of blood and sputum contamination of anes-
thesia equipment [12], in particular laryngoscope blades and
handles, has been discussed extensively in the literature
[13,14], and yet no solution has been suggested. To avoid
contamination, the supervising anesthetist took care that the
tube was handled properly and was not left on any surface
other than its packaging. In three cases, to avoid contami-
nation, the endotracheal tube was changed before the sec-
ond intubation attempt because of mishandling. Phillips and
Monaghan reported that occult blood was present on 20% of
laryngoscope blades and 40% of laryngoscope handles that
were identified as ready for patient use [15]. In our study,
laryngoscope blades, handles, and soda canisters were au-
toclaved before use in every patient.
The incidence of bacteremia after endotracheal intubation
has been examined in earlier studies [16–18] and was re-
ported to be 0–5.3%. In a series of 62 patients, Goldstein et
al. found an incidence of bacteremia of 3.2% [2]. The inci-
dence of bacteremia in other procedures such as nasotracheal
intubation is higher [18,19]. The incidence of bacteremia in
our study (12%) cannot be attributed to contamination dur-
ing the procedure, as all equipment was sterilized, and all
staff members used sterile gloves in every intervention, in-
cluding IV cannulation, endotracheal intubation, and blood
aspiration for bacterial culture or any other purpose. No one
ever used non-sterile gloves, and all cultures obtained be-
fore intubations were negative. Furthermore, the occurrence
of bacteremia showed no correlation with medication infu-
sions, as all drugs were prepared and preserved in the op-
erating theater and their storage was according to the 
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TABLE 2. PATHOGENS ISOLATED FROM BLOOD SAMPLES
OF PATIENTS WITH DIFFICULT INTUBATION
Number of patients (%)
Peptostreptococcus 1 (20)
Escherichia coli 2 (40)
Staphylococcus aureus 2 (40)
Total 5 (40)
Easy intubation
Type of intubation
50  
40  
30  
20  
10  
0  
Negative blood culture
Positive blood culture
Blood culture
C
ou
nt
Traumatic intubation
FIG. 2. Blood cultures and type of intubation.
manufacturer’s instructions. In patients with easy intubation,
the incidence of bacteremia was low (2.2%), whereas in pa-
tients with difficult intubation, it was much higher (10%),
suggesting an association between bacteremia and trauma to
the oropharynx.
The time at which cultures were obtained after intubation
might be important. In prior studies [16,17], the samples were
taken 5 min after intubation. In studies where the cultures
were drawn 10 min after intubation, Gerber et al. [18] and
Goldstein et al. [2] reported a higher incidence of bacteremia,
but still less than that we found in difficult intubations.
The possibility of contamination of the cultures was ex-
cluded, as all positive samples were recultured. Moreover,
the strains isolated do not suggest contamination. The im-
plications of bacteremia for the postoperative course of these
patients are not known, because the study was not designed
to be extended into the postoperative period, and antibiot-
ics were administered after the samples were taken when-
ever there was an indication.
Conclusion
Intubation resulted in bacteremia in 12% of the patients in
this series. Difficult or traumatic intubation had a strong cor-
relation with bacteremia, whereas the incidence of bacteremia
in patients with easy intubation was much lower. The strains
isolated were E. coli, S. aureus, and Peptosteptococcus. On the ba-
sis of these findings, difficult intubation (two or more attempts)
might be a reason for antibiotic prophylaxis. Further studies
are needed to strengthen this conclusion.
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